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(54) Music compact disk players and programming metliods therefor 



(57) A music compact disk player (10) automatically 
programs the titles and song names of every music CD 
that is installed therein. In addition to installing a multiple 
number o1 music CDs, a data CD having stored thereon 
time code data and name data of most or all music CDs 
is installed into a multiple CD holder (1 2) in the music 
compact disk player (10). Respective time code data, 



representing the number of songs and the song lengths 
thereon, is reproduced from each installed music CD. 
and respective name data corresponding to the repro- 
duced time code data are reproduced from the data CD. 
The reproduced name data, which identifies (14) the title 
and song names of every installed music CD, are stored 
in the music corripact dtsl< playei's memory. 
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Description 

The present invention relates to music compact disk 
players and to methods of programming such compact 
disk players. 

As is known, music compact disks (CDs) are repro- 
duced in music CD players, such players being able to 
have installed therein a variety ot numbers (e.g., 1. 2, 
3, 5, 10,50. 100, etc.) ot music CDs. Due to the possibly 
large number (e.g., 50) ot music CDs that may be in- 
stalled in a CD player, these devices often alk>wthe user 
to manually program (i.e., enter) the title and song 
names of each installed music CD. One problem, how- 
ever, with such manual programming is that the data en- 
try process of supplying the title and song names of eve- 
ry installed music CD is tedious and exhaustive, and 
such often must be performed without the use of a 26 
letter keyboard. 

New music CDs. which are planned to be intro- 
duced into the marketplace, have a different data format 
than that of currently existing music CDs and include 
data thereon that identify the respective CD's title and 
track (i.e., song) names. It is anticipated that new music 
CD players will automatically retrieve the title and song 
names of installed CDs simply by accessing the CDs 
themselves thus obviating the need to manually enter 
such information. 

However, even with the introduction of new music 
CDs having the new data format, the title and song 
names of currently available music CDs which have the 
current data format that are installed in a music CD play- 
er still must be manually entered by the user to "pro- 
gram" the music CD player. 

Respective aspects of the present invention are set 
out in claims 1 and 11 . 

A preferred embodiment of the present invention 
provides a music compact disk player and method for 
programming the same which overcome the shortcom- 
ings of existing devices. 

The preferred music compact disk player identifies 
automatically the title and song names of each music 
CD installed therein. 

In accordance with one embodiment of the present 
invention, a music compact disk player and a method 
for programming a music compact disk player are pro- 
vided for installing at least one music CD and one data 
CD into the music compact disk player, the data CD hav- 
ing stored thereon time code data (i.e., number of songs 
and lengths of the songs) and name data (i.e., title name 
and song names) of a plurality of music CDs, reproduc- 
ing the time code data from each installed music CD, 
reproducing from the data CD the name data that cor- 
responds to the reproduced time code data, and storing 
the reproduced name data in the music compact disk 
player's memory. 

Preferably, the data CD is provided with a unique 
header data distinguishing it from music CDs. the head- 
er data of each installed CD is reproduced until the 
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unique header data is reproduced, and the installed CD 
that has the unique header data is identified as the data 
CD. 

As another aspect of the preferred embodiment, a 
5 plurality of music CDs are installed into the music com- 
pact disk player, respective time code data is repro- 
duced from each of the installed music CDs, respective 
name data corresponding to the respective time code 
data of each of the installed music CDs are reproduced 
10 from the data CD, and the reproduced name data cor- 
responding to each of the installed music CDs are stored 
in the music compact disk player's memory. 

As a further aspect of the preferred embodiment, 
graphic images corresponding to the reproduced time 
IS code data are reproduced from the data CD. 

As yet another aspect of the preferred embodiment, 
lyric data representing the lyrics of installed music CDs 
are reproduced from the data CD. 

The invention will now be described by way of ex- 
20 ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a schematic illustration of a music compact 
25 disk player embodying the present invention; 

Fig. 2 is a block diagram of the music compact disk 
player embodying the present invention; 
Fig. 3 schematically illustrates the data structure of 
a data CD used in an embodiment of the present 
30 invention; and 

Fig. 4 is a flowchart of the operation of automatically 
programming the music compact disk player em- 
bodying the present invention. 

35 Referring now to the drawings. Fig. 1 is a schematic 
illustration of the music compact disk player 10 of the 
present invention. Music compact disk player 1 0 is com- 
prised of a multiple CD holder 12, a display 14, input 
buttons 16 and an auto program key 1 8. Music compact 
disk player 1 0 may further include any other suitable de- 
vice including, for example, audio output terminals, 
graphic equalizer controls, CD eject button, etc., but 
since such devices form no part of the present invention, 
a discussion thereof is omitted herein. CD holder 12 is 

45 adapted to hold a multiple number of CDs and has any 
construction thai is known in the art. Input buttons 16 
and display 14 similarly may be of any construction that 
is known in the art. Since the specific operations of CD 
holder 12, display 14 and input buttons 16 are well- 

50 known in the art, a discussion of the operation thereof 
is omitted herein except where necessary for an under- 
standing of the present invention. 

The auto program key 18 is adapted to enable the 
user to control music CD player 10 to enter an "auto pro- 

55 gram" mode (also identified herein as the title/song pro- 
gram" mode) in which music CD player 10 is pro- 
grammed to identify automatically the title and song 
names of every music CD Installed therein, as will be 
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discussed. Auto program key 18 may be a switch, a 
push button or any other known input device. Referring 
next to Fig. 2. a block diagram of music CD player 10 is 
shown as further including a controller 20 (e.g., a CPU), 
a read-only memory (ROM) 22 and a random access s 
memory (RAM) 24. 

Like standard music CD players, a number of music 
CDs are installed in music CD player 10 of the present 
invention. In addition, a "data CD" is installed In music 
CD player 10 which has stored thereon a database that 
includes the title and song names of every currently 
available music CD. The data CD further has stored 
thereon time code infomnation of every music CD, such 
time code information identifying the number of songs 
(also referred to as tracks) and the length of each song 
(e.g., in terms of minutes and seconds) on every music 
CD. 

Fig. 3 is an exemplary data structure of the data CD 
of the present invention. As shown, a first-listed music 
CD is identified to have 11 songs thereon, wherein the 
first song has a length of 3 minutes, 34 seconds, the 
second song has a length of 4 minutes, 47 seconds, and 
so on. The title of the first-listed music CD is identified 
as "Elton John Greatest Hits', the first song of the music 
CD is identified as "Your Song", the second song of the 
music CD is identified as "Daniel", and so on. Since 
there are approximately 200,000 music CDs currently 
available, and a compact disk can store thereon approx- 
imately 650 megabytes of data, a single data CD easily 
can store thereon the above-identified information of 
every existing music CD. In an alternative embodiment 
of the present invention, the data stored on the data CD 
is compressed thus allowing considerably more data to 
be stored thereon, as will be discussed. 

In accordance with the present invention, a user in- 
stalls (i.e., inserts) a particular number of music CDs into 
the CD player of the present invention (in a manner like 
that of existing CD players), and further installs the data 
CD into any CD slot of the music CD player That is, all 
of the music CDs to be installed and the data CD are 
placed in any order into holder 12 of. music CD player 
10 of the present invention. Then, the user may operate 
the music CD player of the present invention in any man- 
ner, including playing, scanning, etc., any of the installed 
music CDs. In accordance with the present invention, 
the user depresses auto program key 18 to initiate the 
player's auto programming routine. 

Fig. 4 is a flowchart of the auto programming routine 
of the present invention. Upon depression of auto pro- 
gram key 18. the music CD player enters a so-called 
"title/song program" mode, at instruction 30. at which 
time, the data CD installed in holder 12 is located at in- 
struction 32. As previously mentioned, the data CD has 
stored thereon the title, the song narhes, the number of 
songs and the length of each song of all available music 
CDs. The data CD further includes a unique header 
code number that distinguishes it from industry standard 
music CDs. Thus, the data CD is located, at instruction 
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32. by identifying that installed CD that includes the 
unque header code. Upon locating the data CD, the CD 
title and song names of each installed music CD are re- 
trieved one at a time from the data CD In a manr>er to 
be discussed. 

One of the installed music CDs (e.g.. located in the 
first slot of holder 12) is selected at instruction 34, and 
the time code data, including the number of songs and 
the length of each song, is retrieved from the selected 
music CD at instruction 36. The retrieved time code data 
for the selected CD then is found in the data CD at in- 
structbn 38 by scanning the data CD until a nnatch is 
found. That Is, music CD player 1 0 identifies a given mu- 
sic CD by the number of songs thereon and by the length 
of each of those songs, the cumulation of such informa- 
tion being unique to each music CD. Since the data CD 
includes such time code data for every existing music 
CD, and since each music CD is uniquely identified by 
its time code data (i.e., the number of songs and the 
song lengths), there is only one match between the se- 
lected music CD and the data stored on the data CD. 
Upon such matching at instruction 38, the title name and 
song names of the matched CD are retrieved from the 
data CD at instruction 40 (this data is expanded if it is 
stored on the data CD in compressed form). The re- 
trieved title and song names of the selected music CD 
are stored in an. appropriate memory of the music CD 
player, tor example, RAM 24, at instruction 42.. It is then 
determined, at inquiry 44, if all of the installed music CDs 
have been selected, and if not, another music CD is se- 
lected at instruction 46, at which time instructions 36-42 
are repeated for the next selected music CD to identify 
and store the title name and song names thereof. Upon 
determining that all of the music CDs have been select- 
ed at inquiry 44, music CD player 10 exits the title/song 
program mode at instruction 48. At this point, the title 
and song names of every music CD installed in music 
CD player 10 are stored in RAM 24 and may be dis- 
played on, for example, display 14 to the user. The user 
then may select a music CD and song by its name using 
input buttons 1 6 in a manner like that of existing devices. 

From the foregoing discussion, it is seen that after 
installing any number of music CDs into music CD play- 
er 10 of the present invention, the title and song names 
of every installed music CD are ascertained by the use 
of the data CD and.by uniquely identifying each installed 
. music CD by its time code information. The user, by 
means of depressing auto program key 18, may "up- 
date" the installed CD list after changing or adding any 
number of new music CDs into CD player 10. 

As an aspect of the present invention, the data CD 
has stored thereon monochrome or color compressed 
images (e.g., in JPEG format) corresponding to the CD 
cover art of every or selected music CDs. whereupon 
the CD cover art of each installed music CD is retrieved 
from the data CD at instruction 40 and stored in the mu- 
sic CD player's memory at instruction 42. Supplying the 
music CD player with a graphics display (not shown) 
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then enables it to display the CD cover art for each in- 
stalled music CD. 

As a further aspect of the present invention, the data 
CD has stored thereon the song lyrics of selected (or 
possibly every) music CD, and wherein display 14 (or, s 
alternatively, another display) displays the song lyrics 
for a selected installed music CD. The song lyrics, as 
well as the CD cover art, may be stored on the data CD 
in compressed form. 

In an alternative embodiment of the present inven- ?o 
tion, the above-described time code information, CD ti- 
tles and song names, as well as any additional data (e. 
g., the CD cover art and/or music lyrics) are stored in a 
multiple number (e.g., 2) of data CDs if necessary. In 
this case, both data CDs are installed with the music is 2. 
CDs in holder 12 of music CD player 10, wherein both 
data CDs are identified in the manner discussed above. 
Alternatively, one data CD is installed (with the music 
CDs), that data CD is Identified, and the title and song 
names for those music CDs with time code data that so 
match the data stored on the installed data CD are re- 
trieved therefrom. Thereafter, the second data CD is in- 
stalled and the above-discussed process is repeated tor 3. 
all installed music CDs whose title and song names 
have not yet been identified. Thus, only one data CD 25 
needs to be installed at a time to identify the title and 
song names of each installed music CD. 

While the present Invention has been particularly 
shown and described in conjunction with preferred em- 
bodiments thereof, it will be readily appreciated by those so 
of ordinary skill in the art that various changes may be 
made without departing from the scope of the invention. 
For example, although the music CD player of the 4. 
present invention has been described as including an 
auto program key 1 B, such a key is not necessary if auto 3S 
programming can be initiated by means of the standard 
CD control inputs (e.g., input buttons 16), for example, 
by means of the use of software driven menus. 

As another example, although the present discus- 
sion is directed to music CDs, the present invention is 40 
not limited solely to compact disks with music stored 
thereon and may be widely applied to identifying other 
types of record mediums having music, or any other type 
of information, stored thereon. 

Therefore, it is intended that the appended claims 
be interpreted as including the embodiments described 5. 
herein, the alternatives mentioned above, and all equiv- 
alents thereto. 



Claims 

,1. Music compact disk player, comprising: 

means for holding at least one installed music ss 
CD and one data CD, said installed music CD 
having stored thereon music data in a plurality 
of music tracks and time code data identifying 6. 



the number of music tracks and a length of each 
of said music tracks, said data CD including 
time code data and name data of a plurality of 
music CDs; 

CD reproducing means for reproducing data 
from a selected one of said installed CDs; 
control means for controlling said CD reproduc- 
ing means to reproduce said time code data 
from said installed music CD, and to reproduce 
from said data CD said name data correspond- 
ing to the reproduced time code data; and 
storage means for storing the reproduced 
name data. 

The music compact disk player of clainn 1, wherein 
said control means is operable to control said CD 
reproducing means to reproduce said data CD until 
the reproduced time code data is found in said data 
CD and to reproduce from said data CD said name 
data corresponding to the found reproduced time 
code data on said data CD. 

The music compact disk player of claim 1 , wherein 
said data CD includes unique header data distin- 
guishing said data CD from music CDs; and where- 
in, said control means is operable to control said CD 
reproducing means to reproduce header data from 
each of said installed CDs until said unique header 
data is reproduced, and for identifying said installed 
CD having said unique header data as said data 
CD. 

The music compact disk player of claim 1 , wherein 
said control means is operable to control said CD 
reproducing means to reproduce said time code da- 
ta from said installed music CD, to reproduce said 
data CD until the reproduced time code data is 
matched with a time code data on said data CD, 
said time code data on said data CD identifying the 
number of music tracks and the length of each of 
said music tracks of a respective music CD, and to 
reproduce from said data CD said name data cor- 
responding to the matched time code data on said 
data CD. 

The music compact disk player of claim 1 , wherein 
said name data stored on said data CD includes a 
title of each respective music CD and names of 
each of the music tracks on said respective music 
CD; said control means is operable to control said 
CD reproducing means to reproduce from said data 
CD the title and music track names of the installed 
music CD corresponding to the reproduced time 
code data; and said storage means is operable to 
store the reproduced title and music track names of 
the installed music CD. 

The music compact disk player of claim 1 , wherein 
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said means for holding is operable to hold a plurality 
of installed music CDs and said one data CD, each 
of said installed music CDs having stored thereon 
respective music data in a respective number of 
music tracks and respective time .code data identi- 
fying the respective number of music tracks and re- 
spective lengths of each of said music tracks; and 
said control means Is operable to control said CD~ 
reproducing means to reproduce said time code da* 
ta from each of said installed music CDs, and to re- 
produce from said data CD respective name data 
corresponding to :the reproduced respective time 
code data of each said installed music CD. 

7. The music compact disk player of claim 6. wherein 
said storage means is operable to store the repro- 
duced name data corresponding to each of said inr 
stalled music CDs. 

8. The music compact disk player, of claim 1, further 
comprising means for receiving an auto program in- 
struction; and wherein said control means is* re- 
sponsive to receipt of said auto program instruction 
to control said CD reproducing means to reproduce 
said time code data from said installed music CD, 
and to reproduce from said data CD said name data 

" corresponding to the reproduced time coderdata.:. 



9. The music compact disk player of claim V,. wherein 
■ said data CD further has stored thereon image data 
. representing a plurality of graphic images corre- 
sponding to a plurality of music CDs; and said con- 
trol means is operable to control said CD reproducr 
ing means to reproduce from said data CD said im- 
age data representing a graphic image correspond- 
ing to the reproduced time code data. 

10. The music compact disk player of claim 1 , wherein 
said data CD further has stored thereon lyric data 
representing lyrics of a plurality of music CDs; and 
said control means is operable to control said CD 
reproducing means to reproduce from said data CD 
said lyric data of said music CD corresponding to 
the reproduced time code data. 

11. A method of programming a music compact . disk 
player, comprising the steps of: . . 

installing at least one music CD and one data 
CD into said music compact disk player^ said - so 
Installed music CD having stored thereon mu- - 
sic data in a plurality of music tracks and time 
code data identifying the number of music 
tracks and a length of each of said music tracks, 
said data CD including time code data and ss 
name data of a plurality of music CDs; 
reproducing said time code data from said in- 
stalled music CD; 



reproducing from said data CD said name data 
corresponding to the reproduced time code da- 
ta; and 

storing the reproduced name data in a memory 
s in said music compact disk player. 

12. The method of claim 11 , wherein said step of repro- 
ducing from said data CD is carried out by finding 
in said data CD the reproduced time code data; and 

10 reproducing from said data CD said name data cor- 
responding to the found reproduced time code data. 

13. The method of claim 11. wherein said data CD in- 
cludes unique header data distinguishing said data 

IS CD from music CDs; said method further compris- 
ing the steps of reproducing header data from each 
of said installed CDs until said unique header data 
is reproduced; and identifying said installed CD 
having said unique header data as said data CD. 

20 , , 

1 4. The method of claim 1 1 , wherein said step of repro- 
ducing from said data CD is carried out by repro- 
ducing said data CD until the reproduced time code 
data is matched with a time code data on said data 

2S . . CD. said time code data on said data CD identifying 
the number of music tracks and the length of each 
... .of :said rnusic tracks of a respective music CD; and 
. reproducing.f rom said data CD said name data cor- 
' responding to the matched time code data on said 
30 data CD. 

15. The method of claim 11, wherein said name data 
stored on said data CD includes a title of each re- 
spective music CD and names of each of the music 

35 ' tracks on said respective music CD; said step of re- 
producing from said data CD is carried out by re- 
producing from said data CD the title and music 
track names of the installed music CD correspond- 
ing to the reproduced time code data; and said step 
40 of storing is carried out by storing the reproduced 
title and music track names of the installed music 
CD in the memory of the music compact disk player. 

1 6. The method of claim 1 1 , wherein said installing step 
r - . is carried out by installing a plurality of music CDs 

and said one data CD into said music compact disk 
-playei-/ each of :said installed music CDs having 
stored thereon respective music data in a respec- 
tive number of music tracks and respective time 
code data identifying the respective number of mu- 
sic tracks and respective lengths of each of said mu- 
sic tracks; and said step of reproducing said time 
code data is carried out by reproducing said time 
code data from each of said installed music CDs; 
and said step of reproducing from said data CD is 
carried out by reproducing from said data CD re- 
spective name data corresponding to the repro- 
duced respective time code data of each said in- 
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stalled music CD. 

17. The method of claim 16, wherein said step of storing 
is carried out by storing the reproduced name data 
corresponding to each of said installed music CDs. s 

18. The method of claim 11 , further comprising the step 
of receiving an auto program instruction; and both 
reproducing steps are carried out in response to the 
receipt of said auto program instruction. io 

19. The method of claim 11 , wherein said data CD fur- 
ther has stored thereon image data representing a 
plurality of graphic images corresponding to a plu- 
rality of music CDs; and said step of reproducing 
from said data CD is carried out by reproducing from 
said data CD said image data representing a graph- 
ic image corresponding to the reproduced time 
code data. 

20 

20. The method of claim 11 , wherein said data CD fur- 
ther has stored thereon lyric data representing lyrics 
of a plurality of music CDs; and said step of repro- 
ducing from said data CD is carried out-by repro- 
ducing from said data CD said lyric data of said mu- 2S 
sic CD corresponding to the reproduced time code 
data. 
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(54) Music compact .di8k.players arid programming methods therefor 



(57) A music compact disk player (10) automatically 
programs the titles and song names of every music CD 
that Is installed therein. In addition to installing a multiple 
-number of music CDs, a data CD having stored thereon 
time code data and name data of most or all music CDs 
is installed Into a multiple'CD holder (12) in the music 
compact disk player (10). Respective time code data, 



.representing the number of songs and the song lengths 
thereon, is reproduced from each installed music CD, 
and respective name data corresponding to the repro- 
duced time code data are reproduced from the data CD.. 
The reproduced name data, which identifies (14)the title 
and song names of every installed music CD, are stored 
in the music compact disk player's mennory. 
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